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Description 

Background of the Invention 

The present invention relates generally to so-called 
"electronic article surveillance", and in particular, to a 
system which involves the use of electronically detect- 
able tags or labels which are attached to articles of mer- 
chandise in order to protect these articles from unau- 
thorized removal, such as by shoplifting. 

For enhanced security and inventory control, the 
use of electronic article surveillance (EAS) systems has 
become increasingly widespread. These systems utilize 
tags or labels which contain an electronic circuit (e.g., a 
resonant circuit) for interacting with an applied (e.g., 
swept radio-frequency) electromagnetic field. A trans- 
mitter and accompanying antenna produce this field, 
and a nearby receiver and accompanying antenna de- 
tect variations in the received field caused by the pres- 
ence of a tag. This transmitting and receiving equipment 
is positioned at the location or locations where it is de- 
sired to detect the unauthorized removal of tag-bearing 
articles, e.g., at the exit of a retail store. 

An important consideration in connection with the 
use of such EAS systems is to minimize the occurrence 
of false alarms which could either cause embarrass- 
ment to customers of the retail store, or produce annoy- 
ing alarm signals when no one is passing through the 
store's EAS system. To this end, consideration must be 
given to what are essentially three different types of 
false alarm signals, as follows. 

For example, an alarm (generally referred to as a 
"false" alarm) can at times occur when a shopper pass- 
es through the EAS system, without possessing any tag- 
bearing (i.e., protected) merchandise, but an alarm is 
nevertheless sounded. Yet another, more specific type 
of false alarm signal is the so-called "merchandise" 
alarm, which occurs when a shopper carries non-pro- 
tected merchandise through the EAS system which nev- 
ertheless exhibits the characteristics of an-active tag or 
label. Examples of this are items such as extension 
cords and cables, foldable chairs, and other coiled metal 
objects which are capable of resonance in the presence 
of the electromagnetic field of an EAS system. Yet an- 
other, more specific type of false alarm signal is the so- 
called "phantom" alarm, which occurs when an EAS 
system sounds an alarm responsive to the detection of 
an "ambient" signal, generally when there is no one 
passing through the EAS system. Examples of this are 
false alarm signals produced by tag bearing merchan- 
dise placed on display near enough to the EAS system 
to accidently cause its activation. 

Various measures have been taken to reduce false 
alarms, to the extent possible. One approach which has 
been attempted in an effort to reduce the occurrence of 
phantom alarms is to operate the EAS system respon- 
sive to an auxiliary sensor which can detect when a 
shopper is passing through the EAS system. This can 



be accomplished using any of a variety of available prox- 
imity sensors including photoelectric sensors, body heat 
sensors, floor switches and the like. An example of an 
EAS system which presently makes use of an auxiliary 
5 sensor of this general type is the "Quicksilver" System 
available from Checkpoint Systems, Inc. of Thorofare, 
New Jersey. 

In operation, the auxiliary sensor which is provided 
is used to initiate (activate) operation of the associated 
EAS system. Thus, it is only upon detecting the pres- 
ence of a shopper exiting the retail store that the auxil- 
iary sensor will cause activation of the EAS system, so 
that phantom alarms are effectively eliminated. 

However, EAS systems which employ auxiliary sen- 
sors of this type do not serve to eliminate false alarms, 
or merchandise alarms. This is because, once activated 
(upon detecting the presence of a shopper), the asso- 
ciated EAS system is then operated in entirely conven- 
tional fashion to detect the presence of active tags or 
labels affixed to merchandise being carried by the per- 
son passing through the EAS system. Thus, while elim- 
inating the annoyance of phantom alarms, such sys- 
tems do not eliminate the significant embarrassment of 
a false alarm or a merchandise-activated alarm. Rather, 
the EAS system will still be able to produce such false 
alarm signals. Larger (generally coiled) merchandise 
will still be able to produce merchandise alarms. Tags 
or labels attached to merchandise located near the EAS 
system will still be able to produce false alarms. What 
is more, the true cause of such false alarm signals then 
tends to be cloaked by the intermittent operation of the 
EAS system, which is then activated only when a shop- 
per is present. 

Yet another disadvantage which can present itself 
is that because the EAS system is activated only re- 
sponsive to the presence of a shopper, care must be 
taken to provide the EAS system with sufficient time to 
detect an active tag or label (i.e., a complete acquisition 
cycle must occur). Depending upon the manner in which 
the tag or label is oriented with respect to the EAS sys- 
tem, and the speed at which the tag or label is being 
carried through the EAS system, the potential exists for 
protected merchandise to be missed by the EAS sys- 
tem. In essence, the protected merchandise is permitted 
to pass through the EAS system before the EAS system 
has had sufficient time to respond to the associated tag 
or label. 

As a result of the foregoing, EAS systems which are 
activated responsive to auxiliary sensors have enjoyed 
only sporadic use. It therefore became desirable to im- 
prove upon such systems to enhance their reliability, 
and accordingly, their attractiveness to retail stores. 

Summary of the Invention 

It is the object of the present invention to provide an 
EAS system which is responsive to an auxiliary (prox- 
imity) sensor and which can effectively prevent phantom 
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alarms, while significantly contributing to the reduction 
of false alarms and/or merchandise-activated alarms. 

This object is achieved by an apparatus for detect- 
ing tags or labels according to claim 1 and a method for 
detecting tags or labels according to claim 18. 

In accordance with the present invention, there is 
provided an EAS system which incorporates an auxiliary 
sensor for detecting the presence of a shopper, and 
which is operated in accordance with a novel informa- 
tion processing technique. Specifically, rather than upon 
using the auxiliary sensor to activate a dormant EAS 
system upon detecting the presence of a shopper, the 
EAS system of the present invention is operated contin- 
uously, and the auxiliary sensor is used to enable (and 
disable) the external alarm of the EAS system only upon 
detecting the presence of a shopper. 

The EAS system of the present invention therefore 
has the advantage of being able to continuously monitor 
field-induced signals received by the EAS system, for 
analysis within the system's processor even while the 
system remains dormant. Internal EAS system func- 
tions are accordingly maintained, and potential alarm 
conditions are noted internally. However, an external 
alarm is permitted only when a shopper passes through 
the EAS system, and is detected by the auxiliary sensor. 
Only then is the external alarm of the system enabled, 
so that an alarm can be sounded based upon an anal- 
ysis of the data received at and just before the detected 
approach of the shopper to be monitored. Through this 
analysis, a positive determination can be made as to 
whether or not a series of signals represent an actual 
attempt to remove protected merchandise from the retail 
store, or whether the series of signals result from some 
other source (i.e., a false alarm or a merchandise-acti- 
vated alarm). Advantageous embodiments form the 
subject matters of the dependent claims. 

For further detail regarding an EAS system pro- 
duced in accordance with the present invention, refer- 
ence is made to the detailed description which is pro- 
vided below, taken in conjunction with the following il- 
lustrations. 

Brief Description of the Drawings 

Figure 1 is an isometric view which illustrates the 
basic components of the EAS system of the present in- 
vention. 

Figure 2 is a flow chart which illustrates operations 
within the processor of the EAS system of Figure 1 . 

Figures 3 and 4 are flow charts which illustrate co- 
operation between the series of operations illustrated in 
Figure 2, and the basic operations of the associated 
EAS system. 

Figures 5 and 6 are schematic illustrations of a tech- 
nique for detecting movement relevant to the EAS sys- 
tem of the present invention. 

Figure 7 is a block diagram which illustrates a tech- 
nique whereby various different sensor types may be 



used to determine position relative to the EAS system. 

In the several views provided, like reference num- 
bers denote similar structure. 

5 Detailed Description of Preferred Embodiments 

Figure 1 illustrates the basic components of an elec- 
tronic article surveillance system 1 (EAS system), which 
is generally comprised of a pair of screens 2, 3 posi- 

10 tioned in parallel and at a spaced distance from one an- 
other. The screen 2 incorporates a transmitter 4 and a 
transmitting antenna 5 for producing the swept radio fre- 
quency fields which are traditionally used in conjunction 
with such systems to detect the presence of a tag or 

15 label (not shown) affixed to merchandise to be protect- 
ed. The remaining screen 3 incorporates a receiving an- 
tenna 6 and a receiver 7 which then operate to detect a 
disturbance (resulting from the presence of an active tag 
or label) in the radio frequency fields produced by the 

20 screen 2, which is then used to sound an appropriate 
alarm. For further detail regarding a system of this gen- 
eral type, reference is made to WO 90/07760 which is 
not a prepublished document. As previously indicated, 
EAS systems of this general type are available from 

25 manufacturers such as Checkpoint Systems, Inc. of 
Thorofare, New Jersey, among others. 

Previously, one of the screens, preferably the 
screen 3 which incorporates the receiver 7, would have 
been provided with an auxiliary sensor 8 capable of de- 

30 tecting the presence of someone between the screens 
2, 3 of the EAS system 1 . A variety of sensors were used 
for this purpose, including photoelectric sensors, body 
heat sensors, and even floor switches (floor mats), as 
desired. In any event, the auxiliary sensor 8 was then 

35 electrically connected to the receiver 7 of the EAS sys- 
tem 1 so that the EAS system 1 was enabled (activated) 
only when a shopper passed between the screens 2, 3. 
Systems of this general type are presently commercially 
available, an example being the "Quicksilver" System 

40 manufactured by Checkpoint Systems, Inc. 

The processing of information developed by the 
screens 2, 3 of the EAS system 1 , as well as interaction 
with the auxiliary sensor 8, is accomplished within a 
processor 9 associated with the EAS system 1 (gener- 

45 ally within the receiver 7). The processor 9 was previ- 
ously used to analyze signals detected by the receiver 
7 (to detect the presence of a tag or label between the 
screens 2, 3 of the EAS system 1 ) only upon activation 
responsive to signals received from the auxiliary sensor 

50 8. However, in accordance with the present invention, 
operations within the processor 9 are modified so that 
the EAS system 1 will operate to continuously monitor 
received signals, but so that the EAS system 1 will only 
be able to provide an alarm (signifying an unauthorized 

55 removal of merchandise) when the auxiliary sensor 8 
detects the presence of a person between the screens 
2, 3. Thus, the EAS system 1 is caused to operate in 
what is essentially a "background" mode, to gather data 



3 



5 



EP0 435 198 B1 



6 



even when the alarm of the EAS system 1 is disabled 
by the auxiliary sensor 8. As a result, when the auxiliary 
sensor 8 detects the presence of a shopper between the 
screens 2, 3, and the alarm of the EAS system 1 is en- 
abled, a "history" of received signals is made available 
for analysis to effectively discriminate between a valid 
alarm condition and a false or merchandise-activated 
alarm. Figure 2 is a flow chart which shows those mod- 
ifications made to the processor of the EAS system 1 to 
operate in accordance with the present invention, as fol- 
lows. 

As previously indicated, a key advantage of the 
EAS system 1 of the present invention is that it operates 
to continuously process data for making a determination 
as to whether or not an active tag or label is present 
between the screens 2, 3 of the EAS system 1 upon ac- 
tivation responsive to the auxiliary sensor 8. To this end, 
the system incorporates means for continuously acquir- 
ing signals (represented in Figure 2 at 10), and means 
for continuously processing these received signals (rep- 
resented in Figure 2 at 11) by adjusting counters asso- 
ciated with the processor of the EAS system as is more 
fully described in the above referenced WO 90/07760. 
Acquired information is then processed in accordance 
with the present invention, as follows. 

Essentially, what is established is an information 
gathering loop which operates to continuously acquire 
data, irrespective of the condition of the auxiliary sensor 
8. Broadly speaking, this is accomplished by first acquir- 
ing information, at 10, and then adjusting the counters 
1 1 of the processor 9. A test of the system's counters is 
then made, at 1 2, to determine whether or not an alarm 
condition is present. If so, the EAS system 1 is internally 
set (and latched to allow for subsequent operations to 
proceed) to report an alarm condition, at 13, but does 
not yet externally do so. Rather, the auxiliary sensor 8 
is first checked, at 14, to determine whether or not some- 
one is present between the screens 2, 3 of the EAS sys- 
tem 1 . If not, the system's external alarm is inhibited, at 
1 5, thereby avoiding a false (phantom) alarm. The infor- 
mation gathering loop is then completed at 16, where- 
upon a subsequent processing sequence is then com- 
menced with an acquisition of updated information, at 
10, as previously described. 

In the event that the test at 14 determines that 
someone is present between the screens 2, 3 of the EAS 
system 1 , steps are then taken, at 1 7, to determine the 
condition of the internal alarm 1 3. Since, as previously 
described, the internal alarm 1 3 will have been set (and 
latched to this point) responsive to the test performed at 
1 2, the resulting positive test (at 1 7) will then operate to 
cause a background counter to be checked, at 18. 

One problem which was often faced by previously 
available EAS systems with auxiliary (people detecting) 
sensors was phantom alarms emanating from tags or 
labels attached to merchandise located near the EAS 
system 1. In such cases, when a person was detected 
between the screens 2, 3 of the EAS system 1 , the EAS 



system 1 would automatically become activated by the 
"ambient" signals produced by the adjacent merchan- 
dise, providing a false alarm. What is more, since this 
only occurred following the presence of someone be- 

5 tween the screens 2, 3 of the EAS system 1 , the cause 
of such false alarms became quite difficult to determine. 
The background counter at 18 is provided to eliminate 
this drawback, as follows. 

As previously indicated, the EAS system 1 of the 

10 present invention continuously operates to process re- 
ceived information even though the external alarm re- 
mains inhibited. Thus, the presence of tags or labels 
near the EAS system 1 will rapidly cause the count main- 
tained within the counter 18 (incremented at 11) to be- 

15 come excessive. A test can then be made of the back- 
ground counter 1 8, at 1 9, to determine its condition (up- 
on the detection of an alarm condition) prior to sounding 
the external alarm. If this count is found to be excessive, 
the external alarm is inhibited, at 20, to avoid the un- 

20 wanted false alarm. However, it is important to note here 
that this internal condition (the test 19) can be used to 
report that there is a disturbance in the vicinity of the 
EAS system 1 , permitting this disturbance to be rectified 
without first suffering a series of false alarms. 

25 in the event that the background counter 1 8 is found 
not to be excessive, the external alarm is enabled, at 
21 . Steps are then taken to exit the routine, at 22, and 
to then acquire updated information at 10, for process- 
ing as previously described. The auxiliary sensor 8 is 

30 preferably latched during this period, to ensure that a 
detected presence is maintained during subsequent da- 
ta acquisitions. Should a count (of a system counter at 
11) then be reached which signifies a detected tag or 
label in accordance with prior techniques, an actual 

55 alarm can then be sounded by the enabled external 
alarm of the EAS system 1 . 

Figures 3 and 4 illustrate the manner in which the 
EAS system 1 then operates to sound an actual alarm, 
as follows. In operation, the previously described steps 

40 are performed as what is essentially a background rou- 
tine forming part of the overall operations of the proces- 
sor 9 of the EAS system 1 . As part of its overall function, 
'the processor 9 takes steps to periodically check the 
status of this background monitoring, as illustrated in 

45 Figure 3. To this end, the main program routine which is 
conventionally performed by the processor 9 (e.g., in ac- 
cordance with the above-referenced WO 90/07760) 
takes steps to determine, at 23, whether the internal 
alarm has been set (at 13). If so, steps are then taken 

50 to determine, at 24, whether the external alarm has been 
enabled (at 21 ). In such case, the external alarm of the 
EAS system 1 is then sounded, at 25. As shown in Fig- 
ure 4, upon activation of the external alarm, at 25, steps 
are also taken to bypass the routine of Figure 2 (shown 

55 collectively at 27) responsive to a test performed at 26. 
This continues for a specified period of time deemed suf- 
ficient to alert personnel of the retail store of the attempt- 
ed removal of protected merchandise. 
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In the event that either the internal alarm has not 
been set (test 23), or the external alarm has not been 
enabled (test 24), steps are then taken to determine 
whether the above-described alarm cycle (at 25) has al- 
ready been initiated, at 28. If so, the initiated alarm is 
continued, at 29. If not, the external alarm is maintained 
in an off state, at 30. This then operates to fully incorpo- 
rate the routine of Figure 2 into the remainder of an oth- 
erwise conventionally operating EAS system 1, in ac- 
cordance with the present invention. 

Let it now be assumed that the test performed at 1 2 
had determined that an alarm condition is not present. 
This will then cause the condition of the auxiliary sensor 
8 to be checked, at 14, to determine its condition. If there 
is no presence detected between the screens 2, 3 of the 
EAS system 1 , the external alarm is inhibited, at 1 5, and 
the information gathering routine is terminated, at 16 
(followed by an acquisition of updated information, at 
10). If a presence is detected between the screens 2, 3, 
a test will be made at 1 7 to determine whether or not the 
internal alarm has been set. Since this test will be neg- 
ative, steps will then be taken to inhibit the external 
alarm, at 15, and to exit the routine, at 16, for a subse- 
quent acquisition of updated information at 10, as pre- 
viously described. 

Thus, it is seen that an important benefit of the tech- 
nique of the present invention is the ability to analyze 
background signals at times when the auxiliary sensor 
8 is deactivated. Detecting the presence of tags or labels 
between the screens 2, 3 of the EAS system 1 is accom- 
plished in what is essentially conventional fashion. As 
with previous systems of this general type, an external 
alarm is only sounded when there is a presence be- 
tween the screens 2, 3 of the EAS system 1 , avoiding 
phantom alarms. However, the counter 18 additionally 
makes it possible for the EAS system 1 to inhibit phan- 
tom alarms resulting from tags or labels placed near the 
EAS system, avoiding a potential source of false alarms 
which had previously been unaccounted for. Rather, in 
accordance with the present invention, the external 
alarm of the EAS system 1 is inhibited (avoiding embar- 
rassment), and an internal flag is made available to ad- 
vise the retail store of the phantom signals which are 
being produced by the protected merchandise posi- 
tioned near the EAS system 1 . 

Yet another benefit of the EAS system 1 of the 
present invention is its ability to reduce merchandise- 
activated alarms, as follows. With reference to Figure 1 
of the drawings, conventional EAS systems will operate 
to detect tags or labels when present between the 
screens 2, 3, in the region 31. However, it has been 
found that merchandise-activated alarms will tend to be 
detected much sooner, for example, when the merchan- 
dise in question is still approaching the screens 2, 3 of 
the EAS system 1 , in the region 32. This difference can 
be detected eitherthrough an excessive count within the 
counter 18, or when a valid alarm condition is detected 
by the EAS system 1 just prior to the detection of a pres- 



ence between the screens 2, 3 of the EAS system 1 by 
the auxiliary sensor 8. In either case, steps can then be 
taken to inhibit the system's external alarm, avoiding the 
false, merchandise-activated alarm. x 

5 It will therefore be seen that the EAS system of the 

present invention operates to satisfy the various objec- 
tives previously stated, and to provide a reliable indica- 
tion of alarms while significantly reducing the potential 
for false, phantom, and even merchandise-activated 

10 alarms. However, it will be understood that the system 
of the present invention is further capable of variation, 
to meet desired application requirements. For example, 
it is possible to adjust the sensitivity of the system by 
adjusting the sensitivity of the various signal-detecting 

15 elements previously described, and/or by increasing or 
decreasing the counts selected for the system counters, 
at 11. Other variations will occur to the person of ordi- 
nary skill in the art. 

Yet another possible variation which warrants sep- 

20 arate consideration is as follows. The EAS system 1 pre- 
viously described makes a relatively straight -forward 
determination as to whether or not there is a presence 
between the screens 2, 3, and to then enable or disable 
the system accordingly. However, it is also possible to 

25 make use of more elaborate routines to obtain still fur- 
ther information regarding tags or labels which may 
come to pass in the vicinity of the EAS system 1 . 

Figures 5 and 6 illustrate a basic example of this, 
making use of a heat sensor 35 to provide the function 

30 of the auxiliary sensor 8. Conventionally available heat 
sensors 35 incorporate a pair of elements 36, 37 which 
cooperate to develop a differential signal which corre- 
sponds to the difference in level detected at the element 
36, 37, respectively. As a result of this, and referring now 

35 to Figure 6a, this is reflected in a time varying output 
which corresponds to the curve 38. Detected movement 
in the opposite direction will result in the output 39 
shown in Figure 6b, which essentially constitutes the 
mirror image of the curve 38. 

40 Thus, the polarity of the detected signal 38, 39 may 
be used to determine whether a person is approaching 
or departing from the screens 2, 3 of the EAS system 1 , 
which can be used to further enhance the information 
history which is developed for analysis by the EAS sys- 

45 tern 1 as previously described. This is particularly useful 
in testing for merchandise-activated alarms. 

Further to be noted is that as the speed of a person 
approaching (or departing from) the screens 2, 3 varies, 
so too will the period of the detected signal. This is best 

50 illustrated with reference to Figure 6c, and the shorter 
period which the curve 40 exhibits, which is indicative 
of a speed of approach greater than the speed of ap- 
proach represented by the curve 38. This information 
can again be used to analyze the approach (or depar- 
ts ture) of a potential target, as previously described, to 
further enhance the reliability of the EAS system 1 . 

Yet another variation which warrants separate con- 
sideration is that different, and indeed more elaborate 
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sensor types may be used to determine the position of 
a person relative to the EAS system 1 , providing still fur- 
ther information for processing as previously described. 
This could include the use of commercially available 
sensors such as ultrasonic detectors, microwave detec- 
tors and infrared detectors, as desired. 

However, this gives rise to a potential difficulty, that 
being the need to match the EAS system 1 of the present 
invention, and in particular the data processing steps 
performed within the processor 9, to the particular type 
of device which is used in a given application. An adap- 
tive routine which can be used to accomplish this is il- 
lustrated in Figure 7 of the drawings. 

In conjunction with the acquisition of information 
performed in Figure 2, at 10, steps are first taken to de- 
termine the type of sensor which is being utilized by the 
EAS system 1 , at 45. To this end, a first test is made at 
46 to determine whether the sensor which is used is a 
passive sensor, such as a photoelectric device or a ba- 
sic heat sensor. Such sensors are only capable of quan- 
titative measurements, and steps are therefore taken to 
perform the available measurement, at 47, and to then 
derive the object's velocity (i.e., rate of movement and 
whether approaching or departing from the EAS sys- 
tem), at 48, either as a time rate of change measure- 
ment, or by analyzing the output waveform, as previous- 
ly described. 

In the event that a passive sensor is not used, a test 
is then made at 49 to determine whether the sensor 
which is used is a position-sensitive sensor, such as an 
ultrasonic detector. If so, steps are then taken to sample 
the target's position at a given time, and to then compute 
velocity from this measurement, at 50. 

In the event that a position-sensitive sensor is not 
used, a test is then performed at 51 to determine wheth- 
er the sensor which is used is a velocity-detecting (i.e., 
motion) sensor, such as a doppler device or some of the 
more comprehensive ultrasonic and microwave devices 
which are available. If so, steps are then taken to meas- 
ure the output of the device, at 52. 

Irrespective of sensor type, following the indicated 
measurement steps are then taken to determine wheth- 
er more than one type of sensor has been used, at 53. 
The use of more than one type of sensor can be used 
to optimize the information which is then developed, 
over any one particular type of sensor. If employed, the 
several readings taken from the sensors which have 
been used are then combined at 54, to yield a "most 
probable" velocity from an iteration of the signals re- 
ceived. 

In any event, steps are then taken to modify various 
parameters used in performing the steps illustrated in 
Figure 2 of the drawings, in accordance with the velocity 
measurements previously made, at 55. Such modifica- 
tions may include variation of the delay established 
when latching the internal alarm, at 13, variation of the 
counts (system and background) which are performed 
at 11, and/or variation of the delay established when 



latching the auxiliary sensor 8, for the test 14. Informa- 
tion is then acquired, at 10, as previously described, 
making use of the modified parameters developed in ac- 
cordance with the type of sensor in use. 
5 It will therefore be understood that various changes 

in the details, materials and arrangement of parts which 
have been herein described and illustrated in order to 
explain the nature of this invention may be made by 
those skilled in the art within the principle and scope of 
the invention as expressed in the following claims. 



Claims 

15 1. An apparatus for detecting tags or labels attached 
to protected articles, comprising: 

means (4, 5) for producing an applied field in a 
selected region (31); 
20 means (6, 7) for detecting disturbances in said 

applied field responsive to tags or labels pass- 
ing through said selected region (31); 
means (9, 10) for providing an external alarm 
upon detecting said disturbances in said ap- 
25 plied field; 

sensor means (8) for detecting a person pass- 
ing through said region (31); and 
means (21) for enabling said alarm providing 
means only when said sensor means (8) de- 
30 tects said person passing through said region 

(31 ), wherein said field producing means (4, 5) 
and said detecting means (6, 7) operate con- 
tinuously, independent of the condition of said 
alarm providing means, and wherein said ena- 
55 bling means (21) enable said alarm providing 

means (9, 10) upon an analysis of data re- 
ceived at and just before detecting the person 
passing through said region (31). 

40 2. The apparatus of claim 1 wherein said applied field 
is a swept electromagnetic field and said tags or la- 
bels include resonant circuits for causing distur- 
bances in said applied field. 

45 3. The apparatus of claim 1 or 2 wherein said alarm 
providing means includes an external alarm (25) for 
signaling a removal of one of said protected articles. 

4. The apparatus of any of claims 1 to 3 wherein said 
50 sensor means (8) is a proximity sensor. 

5. The apparatus of claim 4 wherein said proximity 
sensor (8) is selected from the group consisting of 
a photoelectric sensor, a body heat sensor (35), an 

55 ultrasonic sensor, a microwave sensor, an infrared 
sensor, and a pressure-sensitive switch. 

6. The apparatus of claim 4 wherein said sensor 
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means (8) cooperates with said disturbance detect- 
ing means (6, 7) to selectively enable and disable 
said alarm providing means (9, 10). 

7. The apparatus of claim 4 wherein said sensor 
means (8) determines only when a person is in said 
region (31). 

8. The apparatus of claim 4 wherein said sensor 
means (8) detects positions of said person relative 
to said region (31). 

9. The apparatus of claim 4 wherein said sensor 
means (8) is comprised of a plurality of sensors, and 
wherein said person is detected responsive to com- 
bined signals received from said plurality of sen- 
sors. 

10. The apparatus of any of claims 4 to 9 wherein said 
disturbance detecting means (6, 7) is adjusted ac- 
cording to positioning of said person relative to said 
region (31). 

11. The apparatus of any of claims 4 to 9 wherein said 
enabling means (21) is adjusted according to posi- 
tioning of said person relative to said region (31). 

12. The apparatus of any of claims 1 to 11 wherein said 
enabling means (21) includes means (10) for ac- 
quiring data for determining when a tag or label is 
present in said selected region (31), means for de- 
termining when said person is present in said se- 
lected region, and means for enabling said external 
alarm when said data acquiring means (1 0) detects 
the presence of a tag or label in said region (31 ) and 
said determining means detects the presence of a 
person in said region (31). 

13. The apparatus of claim 12 wherein said data acquir- 
ing means (10) operates periodically. 

14. The apparatus of claim 12 or 13 wherein said ena- 
bling means (21 ) further includes means for detect- 
ing disturbances in said applied field before detect- 
ing the presence of a person in said region. 

15. The apparatus of claim 14 wherein said enabling 
means (21) disables said alarm providing means 
when a disturbance is detected just prior to detect- 
ing the presence of said person in said region. 

16. The apparatus of claim 15 wherein said enabling 
means (21) includes a counter (11) for detecting a 
number of disturbances prior to detecting the pres- 
ence of said person in said region. 

17. The apparatus of claim 16 wherein said enabling 
means (21) disables said alarm providing means 



when said number exceeds a selected value. 

18. A method for detecting tags or labels attached to 
protected articles, comprising the steps of: 

5 

producing an applied field in a selected region; 
detecting disturbances in said applied field re- 
sponsive to tags or labels passing through said 
selected region; 
10 providing an external alarm upon detecting said 

disturbances in said applied field; 
detecting persons passing through said select- 
ed region; and 

enabling said alarm only when a person is de- 
15 tected passing through said selected region, 

wherein said field producing and said distur- 
bance detecting are continuously performed, 
and wherein potential alarm conditions are not- 
ed internally and said external alarm is provided 
20 upon an analysis of data received at and just 

before said detecting a person passing through 
said selected region. 

19. The method of claim 18 wherein said detecting of 
25 persons further includes detecting persons ap- 
proaching said selected region. 

20. The method of claim 19 wherein said detecting of 
disturbances is adjusted according to the approach- 

30 jng of said persons to said selected region. 

21 . The method of claim 1 9 or 20 wherein said enabling 
is adjusted according to the approaching of said 
persons to said selected region. 

35 

22. The method of claim 18 wherein said enabling is 
responsive to the detecting of disturbances in said 
applied field in conjunction with the detecting of a 
person in said selected region. 

40 

23. The method of claim 22 which further comprises de- 
tecting disturbances in said applied field prior to de- 
tecting the person in said selected region. 

45 24. The method of claim 23 which further comprises 
disabling said alarm when a disturbance is detected 
just prior to detecting the person in said selected 
region. 

50 25. The method of claim 24 which further comprises 
counting the number of disturbances detected prior 
to detecting the person in said selected region. 

26. The method of claim 25 which further comprises 
55 disabling said alarm when said number exceeds a 
selected value. 
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Patentanspriiche 

1 . Vorrichtung zum Erkennen von Anhangern oder Eti- 
ketten, die an geschutzten Waren befestigt sind, 
mit: 

einer Einrichtung (4, 5) zum Herstellen eines in 
einem ausgewahlten Gebiet (31) aufgebauten 
Feldes; 

einer Einrichtung (6, 7) zum Erkennen von Sto- 
rungen in dem aufgebauten Feld aufgrund von 
Anhangern oder Etiketten, welche das ausge- 
wahlte Gebiet (31) passieren; 
einer Einrichtung (9, 10) zum Erzeugen eines 
externen Alarms bei dem Erkennen der Storun- 
gen in dem aufgebauten Feld; 
einer Sensoreinrichtung (8) zum Erfassen einer 
Person, die das Gebiet (31) passiert; und 
einer Einrichtung (21) zum Freigeben der 
Alarmerzeugungseinrichtung nur dann, wenn 
die Sensoreinrichtung (8) die das Gebiet (31) 
passierenende Person erfaBt, 
wobei die Felderzeugungseinrichtung (4, 5) 
und die Erfassungseinrichtung (6, 7) kontinu- 
ierlich arbeiten, unabhangig von dem Zustand 
der Alarmerzeugungseinrichtung, und wobei 
die Freigabeeinrichtung (21) die Alarmerzeu- 
gungseinrichtung (9, 10) bei einer Analyse der 
empfangenen Daten und bei und unmittelbar 
vor dem Erfassen der das Gebiet (31) passie- 
renden Person freigibt. 

2. Vorrichtung nach Anspruch 1 , wobei das aufgebau- 
te Feld ein gewobbeltes elektromagnetisches Feld 
ist und wobei die Anhanger oder Etiketten Schwing- 
kreise enthalten, urn Storungen in dem aufgebau- 
ten Feld zu verursachen. 

3. Vorrichtung nach Anspruch 1 oder 2, wobei die 
Alarmerzeugungseinrichtung einen externen Alarm 
(25) aufweist zum Signalisieren einer Mitnahme 
von einer der geschutzten Waren. 

4. Vorrichtung nach einem der Anspruche 1 bis 3, wo- 
bei die Sensoreinrichtung (8) ein Naherungssensor 
ist. 

5. Vorrichtung nach Anspruch 4, wobei der Nahe- 
rungssensor (8) aus der Gruppe ausgewahlt ist, die 
aus einem photoelektrischen Sensor, einem Kor- 
perwarmesensor (35), einem Ultraschallsensor, ei- 
nem Mikrowellensensor, einem Infrarotsensor und 
einem druckempfindlichen Schalter besteht. 

6. Vorrichtung nach Anspruch 4, wobei die Sensorein- 
richtung (8) mit der Storungserkennungseinrich- 
tung (6, 7) zusammenwirkt, urn die Alarmerzeu- 
gungseinrichtung (9, 10) wahlweise freizugeben 



und zu sperren. 

7. Vorrichtung nach Anspruch 4, wobei die Sensorein- 
richtung (8) nur feststellt, wann eine Person in dem 

5 Gebiet (31) ist. 

8. Vorrichtung nach Anspruch 4, wobei die Sensorein- 
richtung (8) Positionen der Person relativ zu dem 
Gebiet (31) erkennt. 

10 

9. Vorrichtung nach Anspruch 4, wobei die Sensorein- 
richtung (8) aus mehreren Sensoren besteht und 
wobei die Person aufgrund von kombinierten Si- 
gnalen erfaBt wird, die aus den Sensoren empfan- 

15 gen werden. 

10. Vorrichtung nach einem der Anspruche 4 bis 9, wo- 
bei die Storungserkennungseinrichtung (6, 7) ge- 
maB der Positionierung der Person relativ zu dem 

20 Gebiet (31 ) eingestellt wird. 

1 1 . Vorrichtung nach einem der Anspruche 4 bis 9, wo- 
bei die Freigabeeinrichtung (21) gemaB der Posi- 
tionierung der Person relativ zu dem Gebiet (31) 

25 eingestellt wird. 

12. Vorrichtung nach einem der Anspruche 1 bis 11, wo- 
bei die Freigabeeinrichtung (21) eine Einrichtung 
(10) aufweist zum Erfassen von Daten zum Fest- 

30 stellen, wann ein Anhanger oder ein Etikett in dem 
ausgewahlten Gebiet (31) vorhanden ist, eine Ein- 
richtung zum Feststellen, wann die Person in dem 
ausgewahlten Gebiet anwesend ist, und eine Ein- 
richtung zum Freigeben des externen Alarms, wenn 

55 die Dateneriassungseinrichtung (10) das Vorhan- 
densein eines Anhangers oder Etiketts in dem Ge- 
biet (31) erkennt und die Feststelleinrichtung die 
Anwesenheit einer Person in dem Gebiet (31) er- 
kennt. 

40 

13. Vorrichtung nach Anspruch 12, wobei die Datener- 
fassungseinrichtung (10) periodisch arbeitet. 

14. Vorrichtung nach Anspruch 12 oder 13, wobei die 
45 Freigabeeinrichtung (21) weiter eine Einrichtung 

aufweist zum Erkennen von Storungen in dem auf- 
gebauten Feld vor dem Erkennen der Anwesenheit 
einer Person in dem Gebiet. 



50 1 5. Vorrichtung nach Anspruch 1 4, wobei die Freigabe- 
einrichtung (21) die Alarmerzeugungseinrichtung 
sperrt, wenn eine Storung erkannt wird, unmittelbar 
bevor die Anwesenheit der Person in dem Gebiet 
erkannt wird. 

55 

1 6. Vorrichtung nach Anspruch 1 5, wobei die Freigabe- 
einrichtung (21) einen Zahler (11) aufweist zum Er- 
kennen einer Anzahl von Storungen vor dem Erken- 
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nen der Anwesenheit der Person in dem Gebiet. 

17. Vorrichtung nach Anspruch 16, wobei die Freigabe- 
einrichtung (21) die Alarmerzeugungseinrichtung 
sperrt, wenn die Zahl einen ausgewahlten Wert 
ubersteigt. 

18. Verfahren zum Erkennen von Anhangern oder Eti- 
ketten, die an geschutzten Waren befestigt sind, be- 
inhaltend die Schritte: 

Erzeugen eines aufgebauten Feldes in einem 
ausgewahlten Gebiet; 

Erkennen von Storungen in dem aufgebauten 
Feld aufgrund von Anhangern oder Etiketten, 
die das ausgewahlte Gebiet passieren; 
Erzeugen eines externen Alarms bei dem Er- 
kennen der Storungen in dem aufgebauten 
Feld; 

Erfassen von Personen, die das ausgewahlte 
Gebiet passieren; und 

Freigeben des Alarms nur dann, wenn eine 
Person, die das ausgewahlte Gebiet passiert, 
erfaBt wird, 

wobei die Felderzeugung und die Storungser- 
kennung kontinuierlich ausgefuhrt werden und 
wobei potentielle Alarmzustande intern ver- 
merkt werden und der externe Alarm bei einer 
Analyse von Daten erzeugt wird, die bei und un- 
mittelbar vor dem Erfassen einer das ausge- 
wahlte Gebiet passierenden Person empfan- 
gen werden. 

19. Verfahren nach Anspruch 18, wobei das Erfassen 
von Personen weiter beinhaltet, Personen zu erfas- 
sen, die sich dem ausgewahlten Gebiet nahern. 

20. Verfahren nach Anspruch 19, wobei das Erkennen 
von Storungen gemaB dem Annahern der Perso- 
nen an das ausgewahlte Gebiet eingestellt wird. 

21. Verfahren nach Anspruch 19 oder 20, wobei das 
Freigeben gemaR dem Annahern der Personen an 
das ausgewahlte Gebiet eingestellt wird. 

22. Verfahren nach Anspruch 18, wobei das Freigeben 
aufgrund des Erkennens von Storungen in dem auf- 
gebauten Feld in Verbindung mit dem Erfassen ei- 
ner Person in dem ausgewahlten Gebiet erfolgt. 

23. Verfahren nach Anspruch 22, welches weiter be- 
inhaltet, Storungen in dem aufgebauten Feld zu er- 
kennen, bevor die Person in dem ausgewahlten Ge- 
biet erfaRt wird. 

24. Verfahren nach Anspruch 23, welches weiter be- 
inhaltet, den Alarm zu sperren, wenn eine Storung 
unmittelbar vor dem Erfassen der Person in dem 



ausgewahlten Gebiet erkannt wird. 

25. Verfahren nach Anspruch 24, welches weiter be- 
inhaltet, die Zahl von Storungen zu zahlen, die vor 

5 dem Erfassen der Person in dem ausgewahlten Ge- 

biet erkannt werden. 

26. Verfahren nach Anspruch 25, welches weiter be- 
inhaltet, den Alarm zu sperren, wenn die Zahl einen 

10 ausgewahlten Wert ubersteigt. 



Revendications 

15 1. Appareil de detection d'etiquettes ou de fiches 
fixees a des articles proteges, comprenant : 

un moyen (4, 5) pour produire un champ appli- 
que dans une region choisie (31) ; 
20 un moyen (6, 7) pour detecter des perturbations 

du champ applique en reponse au fait que les 
etiquettes ou fiches passent dans la region 
choisie (31) ; 

un moyen (9, 10) pour fournir une alarme ex- 
25 terne a la suite de la detection des perturba- 

tions dans le champ applique ; 
un moyen detecteur (8) pour detecter qu'une 
personne passe dans ladite region (31) ; et 
un moyen (21 ) pour valider le moyen de fourni- 
30 ture d'alarme seulement quand le moyen de- 

tecteur (8) detecte que la personne passe par 
ladite region (31), 

dans lequel le moyen de production de champ 
(4, 5) et le moyen de detection (6, 7) fonction- 

55 nent en continu, independamment de I'etat du 

moyen de fourniture d'alarme, et 
dans lequel le moyen de validation (21) valide 
le moyen de fourniture d'alarme (9, 1 0) a la sui- 
te d'une analyse des donnees recues pendant 

40 et juste avant la detection de la personne pas- 

sant par ladite region (31). 

2. Appareil selon la revendication 1, dans lequel le 
champ applique est un champ electromagnetique 

45 balaye et les etiquettes ou fiches comprennent des 
circuits resonants pour provoquer des perturba- 
tions dans le champ applique. 

3. Appareil selon la revendication 1 ou 2, dans lequel 
50 |e moyen de fourniture d'alarme comprend une alar- 
me externe (25) pour signaler I'enlevement de I'un 
des articles proteges. 

4. Appareil selon I'une quelconque des revendications 
55 1 a 3, dans lequel le moyen detecteur (8) est un 

detecteur de proximite. 

5. Appareil selon la revendication 4, dans lequel le de- 
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tecteur de proximite (8) est choisi dans le groupe 
comprenant un detecteur photoelectrique, un de- 
tecteur de chaleur du corps (35), un detecteur d'ul- 
trasons, un detecteur de micro-ondes, un detecteur 
d'infrarouge, et un commutateur sensible a une 
press ion. 

6. Appareil selon la revendication 4, dans lequel le 
moyen detecteur (8) coopere avec le moyen de de- 
tection des perturbations (6, 7) pour valider et inhi- 
ber selectivement le moyen de fourniture d'alarme 
(9, 10). 

7. Appareil selon la revendication 4, dans lequel le 
moyen detecteur (8) determine seulement quand 
une personne se trouve dans ladite region (31 ). 

8. Appareil selon la revendication 4, dans lequel un 
moyen detecteur (8) detecte les positions de la per- 
sonne par rapport a ladite region (31). 

9. Appareil selon la revendication 4, dans lequel le 
moyen detecteur (8) est constitue d'une pluralite de 
detecteurs et dans lequel la personne est detectee 
en reponse a des signaux combines recus de ladite 
pluralite de detecteurs. 

10. Appareil selon Tune quelconque des revendications 
4 a 9, dans lequel le moyen de detection de pertur- 
bations (6, 7) est regie selon le positionnement de 
la personne par rapport a ladite region (31). 

11. Appareil selon Tune quelconque des revendications 
4 a 9, dans lequel le moyen de validation (21) est 
regie selon le positionnement de la personne par 
rapport a ladite region (31). 

12. Appareil selon Tune quelconque des revendications 
1 a 1 1 , dans lequel le moyen de validation (21 ) com- 
prend un moyen (10) pour acquerir des donnees 
pour determiner quand une etiquette ou fiche est 
presente dans la region choisie (31 ), un moyen pour 
determiner quand la personne est presente dans la- 
dite region choisie, et un moyen pour valider I'alar- 
me externe quand le moyen d'acquisition de don- 
nees (10) detecte la presence d'une etiquette ou fi- 
che dans ladite region (31 ) et le moyen de determi- 
nation detecte la presence d'une personne dans la- 
dite region (31). 

13. Appareil selon la revendication 12, dans lequel le 
moyen d'acquisition de donnees (10) fonctionne de 
facon periodique. 

14. Appareil selon la revendication 12 ou 13, dans le- 
quel le moyen de validation (21 ) comprend en outre 
un moyen pour detecter des perturbations du 
champ applique avant de detecter la presence 



d'une personne dans ladite region. 

15. Appareil selon la revendication 14, dans lequel le 
moyen de validation (21) inhibe le moyen de four- 

5 niture d'alarme quand une perturbation est detectee 

juste avant de detecter la presence de la personne 
dans ladite region. 

16. Appareil selon la revendication 15, dans lequel le 
10 moyen de validation (21) comprend un compteur 

(11) pour detecter un certain nombre de perturba- 
tions avant de detecter la presence de la personne 
dans ladite region. 

15 17. Appareil selon la revendication 16, dans lequel le 
moyen de validation (21) inhibe le moyen de four- 
niture d'alarme quand ledit nombre depasse une 
valeur choisie. 

20 18. Procede de detection d'etiquettes ou fiches fixees 
a des articles proteges comprenant les etapes 
suivantes : 

produire un champ applique dans une region 

25 choisie ; 

detecter des perturbations du champ applique 
en reponse au fait que des etiquettes ou fiches 
passent par la region choisie ; 
fournir une alarme externe a la suite de la de- 

30 tection des perturbations du champ applique ; 

detecter le passage de personnes dans la re- 
gion choisie ; et 

valider I'alarme seulement quand une person- 
ne est detectee comme passant dans la region 

55 choisie, 

dans lequel la generation de champ et la detec- 
tion de perturbations sont realisees en continu 
et dans lequel des etats d'alarme potentiels 
sont notes de facon interne et I'alarme externe 

40 est fournie par suite d'une analyse des don- 

nees recues pendant et juste avant la detection 
du passage d'une personne dans ladite region 
choisie. 

45 19. Procede selon la revendication 18, dans lequel la 
detection de personnes comprend en outre la de- 
tection de personnes approchant de ladite region 
choisie. 

50 20. Procede selon la revendication 19, dans lequel la 
detection de perturbations est reglee selon I'appro- 
che des personnes vers la region choisie. 

21. Procede selon la revendication 19 ou 20, dans le- 
ss quel la validation est reglee en fonction de I'appro- 

che des personnes vers la region choisie. 

22. Procede selon la revendication 18, dans lequel la 
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validation est effectuee en reponse a la detection 
de perturbations du champ electrique en relation 
avec la detection d'une personne dans la region 
choisie. 

5 

23. Procede selon la revendication 22, comprenant en 
outre la detection de perturbations du champ appli- 
que avant la detection de la personne dans la region 
choisie. 

10 

24. Procede selon la revendication 23, comprenant en 
outre I'etape consistant a invalider I'alarme quand 
une perturbation est detectee juste avant de detec- 
ter la personne dans la region choisie. 

15 

25. Procede selon la revendication 24, comprenant en 
outre le comptage du nombre de perturbations de- 
tectees avant de detecter la personne dans la re- 
gion choisie. 

20 

26. Procede selon la revendication 25, comprenant en 
outre une invalidation de I'alarme quand ledit nom- 
bre depasse une valeur choisie. 

25 
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